Effects of localized HLA class II beta chain polymorphism on binding of antigenic peptide and stimulation of T cells.
The relationship between HLA-DR1 polymorphism and recognition of antigen by T cells was investigated. Two allelic variants of HLA-DR1, which differ by amino acid substitution at positions 85 and 86 of the beta chain, were characterized for the effect of substitution on recognition of foreign antigen by DR1-restricted T cells. Substitution of alanine and valine for valine and glycine residues at positions 85 and 86 of the DR1 beta chain resulted in deficient T-cell stimulation as demonstrated by the requirement for higher concentrations of antigen to induce maximal levels of T-cell proliferation, induction of lower levels of proliferation at optimal antigen concentrations, and slower kinetics of formation of stimulatory peptide-DR1 complexes. Direct binding studies employing both biotinylated and radioiodinated forms of antigenic peptide demonstrated quantitatively lower levels of peptide bound to substituted DR1 molecules and low levels of site-specific binding as assessed by competitive inhibition analyses. The effect of MHC class II polymorphism on peptide-binding affinity as opposed to induction of appropriate peptide conformation and the impact of polymorphism at DR1 beta chain positions 85 and 86 on allorecognition of HLA-DR1 are discussed.